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WARNING 


THE VOLTAGES EMPLOYED IN THIS EQUIPMENT ARE SUFFICIENTLY HIGH TO EN- 
DANGER HUMAN LIFE AND EVERY REASONABLE PRECAUTION HAS BEEN OBSERVED IN 
DESIGN TO SAFEGUARD THE OPERATING PERSONNEL. AN IMPORTANT PART OF THE. 
PROTECTIVE SYSTEM 15 THE SERIES OF DOOR INTERLOCK SWITCHES AND ANY TAM. 
PERING WITH THESE SWITCHES SHOULD BE PROHIBITED. THE POWER SHOULD BE 
REMOVED COMPLETELY BEFORE CHANGING TUBES OR MAKING INTERNAL ADJUST. 
MENTS. 


FIRST AID IN CASE OF ELECTRIC SHOCK 
1. PROTECT YOURSELF with dry insulating material, 


2. BREAK THE CIRCUIT by opening he 


itch or by pulling the victim fee ofthe ive 


(a) mm 


3. LAY PATIENT ON STOMACH, one arm extended, the other arm bent at elbow. Turn face 
‘outward renting on hand or forearm. 


4. REMOVE FALSE TEETH. TOBACCO OR GUM from pate 
5. KNEEL STRADDLING PATIENTS THIGHS. See (A) 


A PLACE PALMS OF YOUR HANDS ON PATIENTS BACK with itle ages jast touching 
the lowest ribs. ii 


WITH ARMS STRAIGHT, SWING FORWARD gradual bringing the weight of your body 
to bear upon the patient. See (B). un 


4. SWING BACKWARD IMMEDIATELY to relieve tbe pressure. See (C). 
9. AFTER TWO SECONDS, SWING FORWARD AGAIN. Repeat velvet Ale snes per 


10. WHILE ARTIFICIAL RESPIRATION IS CONTINUED, HAVE SOMEONE ELSE: 
(a) Loosen patient's clothing. 
(E) Send for doctor 
(e) Keep patient warm. 


M. IF PATIENT STOPS BREATHING, CONTINUE ARTIFICIAL RESPIRATION, Four hours 


‘or more may 


12. DO NOT GIVE LIQUIDS UNTIL PATIENT IS CONSCIOUS. 


O 
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TECHNICAL SUMMARY 
ELECTRICAL CHARACTERISTICS — 


Electronic Magnification (21 steps) 2500 te 25,000 diameters 
pesa Better than 100 Angstrom Units 
Anode Potential 
Wh vexpect to cathode (variable in S:ky steps) 200430 10 +60 kv 
With respect to instrument proper (ground) Eé 
Power Supply Requirements 
is ha 120 volta. 60 cycles single-phase 
Power Consumption (maximum) à 3200 watts 
Circuit Number in Instruction Book Clas of Tube 
V.242736-48:49 Receiving 
va Receiving 
vaa Receiving 
vas Receiving 
V34419.10 Receiving 
v8 å Receiving 
AN * Receiving 
V-18.19-20-21 Receiving 
V-13.40.41.42:43 Re 
Vasatas Recevine 
va Ls Receiving 
V.22.23.26:30.32-3534.38:39 Receiving 
v5.47 Receiving 
var Receiving 
V-15.16 RATE Power 
vaz Power 
wun f, Power 
V-52-53 (H. V. Reet 6132) Special 
Thermo Gauge V-51 Special 
lon Gauge (C787A) V-30 „u... Special 


Numbers 18, 19 and 20 are special tubes ordered by type number from Camden. Numbers | through 
17 are standard tubes ordered through any tube dealer. 


MECHANICAL SPECIFICATIONS— 
Evacuation (maximum permisible pressure) 0. 1 micron 
Water Flow Requirement d YA to 1 gallon per minute 
Photographic Facilities: 

Plate Size ` T 2 inchen x 10 inches 


Exponures per Plate i Up te 18 


Total Weight (net) 1287 pounds 


The Electron Mieroncope compl 
MMLI2950.D Each complete equipment as supplied cor 


EQUIPMENT 


em 
Electron Microscope, Type “EMB-4 
Vacuum Pumpa, Rotary Type. 
Set of Dry Batteries, comprising: 
12 4S-volt “B” Batteries, Burgess No. A-30 
3 22Vj-volt "B" Batteries, Burgess No. 4156 
2 22Y4-volt “B” Batteries. Borges No. 5156 
Set of Film Making Equipment 
Accesory Kit 
Instruction Books - 


Rotary Pumps (each) 
16 inches 
15 inches 


23 inches 
117 pounds 


jete with al amociated. equipment i identified by the designation 
‚nit of the Following temo 


Stock No. 
MLI2059D 
MLI2956A. 
wm 


DCH 
MI.12980-A 
18.3906 


e 
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Figure 2—Amalegy of Licht and Blectron Microscopes 


INTRODUCTION 


V microscope at the left 
And of the electron microscope atthe Heh 


eeh te a merge ri et, 


iy, 
VE to vary the magniinton which it 
Ze varying the rca of he euren! 
Seay tote the protec Sa 

A inthe ef elam lenen in the Het miero 
‘Soe, the electromagnetic loan of the electron 
spe are nie to nck E 
end dan. The we pecado 


"uas of a limiting aperture, The optimum di 
‘Stes ofthis aperit that for which the effects 


m and difaction are equal. However. 
ice the opening düfers from this 
Zë value to take in 

"nd revolution ested 
Specimens, 


STABILITY CONDITIONS OF OPERATION — 
The eletienen of a magnetic cectron lene de 


ent, and electron 
ly constant dering 


Disturbing factors of another nature must also 
De'eliminsted. "These include the effects of vary 
ie external magnete elds. of random la. 


Varying external magnetic flde will produce 
cts inthe election image but sach 


ere the image defects thus introduced are 


REA QUT, D RES 
MICROSCOPE An overall view 
EMBARCA Electron Microscope shown 
Photograph of Figure |. An outine diagram of 
{re sasanbly îe given in Figure 3 

main body of the microscope conin of a vei 
Sal column about four feet hich and si ir 
"listes made 

sre bolted tor 


ent to limit the resolution. At present, the sim- 
Fit Mod ‘of sliminating this SiReulty i to 


Sc cores sua" tbe 
cheney ened by ie ibn 


micron in thicknene 
potentia ofthe order of 60 kilovolu- 


mentioned here for comple 
(Cried in detail 


fom top to bottom along the column. are 

"cnet the condenser 
oe 
sc projector lena coil, lower view. 


Figure 3—Blectron Microscope, Outline Drawing 


‘As stated in the preceding section. the microscope 
Baper bit op e womber of separate ane 
eRe cay ied end seme igit 


Vacuum system The vacuum seal between 
Jesakie sections of the microscope i alo ma 
{timed by means ee 


Electron Source—The electron source or electron 
‘Sit of the microscope, 


EIC erecta vidis a 
Bowels in sepa af 5 level. 


care usen nn 20 ament apex mont be aa small ne 
Ze Si he order of 0.005". The height of he lament 
ae the mica dic 


the purpose 
Mock wl be called 
Block (and 


Figure 4—Electron Gun Assembly (M AISSSS— 
SY 
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Figure S Specimen Chamber Mechanism (P-716829 Sub. 1) 


urface is machined in such manner that the cen 

curvature coincides with the tip of the fba- 
ment, The bear direcion adjustment stews per- 
mit the rim of the beam-diretion block to slide 
"lont the spherical wrface so that the direction 
of the electron gun may be varied without vary- 
ing the position of the apex of the flament. 
The beam-positon adjustment block, on the other 
hand, reta on the plane surface of the condenser 
coil chamber. It may be displaced im a plane 
perpendicular to the axis of the microscope by 
ee of the beam-position adjusting sews 
‘The horizontal adjustment of the beam-position 
block caries the entire electron gun amembly 
with Was a unit, Therefore after the electron 
Team has been aligned by means of the beam 
direction «djosing screws so that it i parallel 
tw the axis of the microscope it may be displaced 
bby means of the beam-position adjusting crew 
0 that it exactly coincides with the condensing 
Aperture 


Condenser Lens—After leaving the electron gun. 
the beam enters the condenser lens. Ax described 
in the preceding paragraphe, » set of adjusting 
screws permits the condenser esiLelectron gun 
“yate to be moved as a unit for the alignment 
f the lenses. The condenser lene is fitted with 
* limiting aperture. The current supply for it i 
in the electrical supply rack, with the control on 
the front panel. supplying current over a con- 
tinuously variable range of from 20 to 120 mil 
amperes, 

A port ia provided through which a cross-section 
‘of the beam may be viewed to facilitate directing 
the beam into the condenser aperture, 


Objective Lens— The objective lens consists of a 
coil which la completely encased in iron, with the. 
exception of a gap located at the end of the cen- 
al opening. The walla of be gap form a pre- 
cisely machined receptacle for the pole-piece unit 
eee Figure 5). The pole piece wwem of hi ob- 
jective lo made in the form of a single plug which 
includes the pole-piece amembly and the limiting 

erture with lts support and centering adjut- 
ments. To align the axi of the objective and the 
illuminating system with the axis of the projecto, 
ドコ 


Projector Lens The final image is formed from 
the portion of the intermediate image which 
passes through the projector lens apertae. The 
magnification of the intermediate image is about 


100 diameters and the magnification by the pro- 
ector lens can be varied between 25 and 250 
diameters, therefore, the total magnification can 
be controlled over the range between 2500 and 
25.000 diameters. The image isin focus for 
tually all distances from she projector aperture 
to infinity. 


VIEWING AND PHOTOGRAPHIC FACILI- 
TIES—The viewing and photographie facilities 
incorporated in the design of the Electron Mier 

scope include the following component: (a) 
Specimen chamber: (b) intermediate image view: 
img screen: (c) photographic chamber viewing 
screen: (d) photographic chamber. These a 

escibed in the following paragraph. 


Specimen Chamber—Immediately above the ob- 
Jective lens in the specimen chamber which con- 
{ine the movable specimen stage and the speci- 

shown in Figure 5. 


The later consist of 
Gated vacuum valves which are so arranged that 
‘the specimen may be replaced quickly and sim- 
ply without breaking the vacuum of the main 
haber. The manipulation of one handle oper: 
ion a lever system which lilts the specimen 
DV npecimen wage and places it in the 
Tock chamber, at the same time ns it closes the 
inside opening ie that chamber, thus isolating it 
rom the main vacuum system. The operation of 
wnlatching and opening the outer door to the ait 
lock chamber automatically operates the valves 
‘which break the vacuum in that chamber. The 
peciomen may then be removed from the airlock 
Chamber and replaced by a sew one and the 
reverse procedure followed. 


A specimen chamber port is provided whereby 
the operator i able to observe the action of the 
specimen-changing mechanism during manipula- 
tion of the controle of that mechani, 


“The intermediate ports and the beam viewing 
port are made of end glam This protect the 
Tice and ejes of the operator again X-Rays 
that are produced by the high-voltage electronic 
been 

“The specimen tell i placed in à special speci- 
men holder or P Miach a held in » cradle 
iori cien Two types of pec 
Tem holes are avaiable. Ore holder (MI 
13966) parmis two ange of instrumental mag- 
ications Wal s ee 
I porel, he high range extends kom about 
BEN diameter, we the low range 
Sehens from 1000 to 4000 diametere. Another 


type of holder (MI-12976) permis the prepara 
ion of aerea emieregraphs, with » magnification 
Gf about onc half that obtained with the Spec 
men Holder MI-12966 when the specimen i in 


And inaerting the holder into the cradle are de- 
scribed in greater detail in the Section of this 
Instruction Book devoted to the “Operation” of 
the equipment 


Intermediate Image Viewing Screen—Beiwenn 
the objective and projector lenses. are the inter 
Tube and port for viewing the intermedi 
image. The image produced by the objective 
la observed on a Hoorescent screen situated just 


the image 
Photographic Chamber Viewing Screen Upon « 
large Muorescent screen in the Anal viewing cham- 
ber. the projector lene produces « magnified im- 
tage of the selected portion of the specimen. The 
Final image may be viewed through six observa- 
tion porte in the walle of the viewing chamber 
placed te allow binocular vision for three be: 


Photographie Chamber—Photogrash records 
e made by lifting the Auorement screen and al- 
lowing the electron image to fall directly on the 


Below, ax shown in Figure 7. The 10" x 2° photo- 


graphic plates which are used enable a number 
S4 images to be recorded on each, thus reducing 
the loading time per picture. They abo allow 
e exposures to be taken with the focur 
‘changed slightly from exposure to exposure. In 
hie way. the ultimate resolving power of th 
microscope may be exploited. The exporure 
oves very Irom one to several second, according 
te the specimen. the magnification, and the illo 
‘mination intensity used. The size of the picture 
may be varied from 3° x2" to Vj x 2 


Alter a full set of exposures he 
the plate w moved into » side chamber, The 


The door and 
am valve mechaniem For changing photographic 
Plate in identical to that used on the specimen 
‘chamber for changing specimens. The photo 

neg which e 


be accomplished in a lighted laboratory. 


When a new plate is introduced. the auxiliary 
pumping system is turned on by the operation of 
losing the door latch until a wuffeienly low pres 
sore de attained (im about two minutes), The 
Camette snaps imo = carriage which runa in 
rooven inthe walle of the photographie chamber, 
motion being imparted to it through a metal syl- 
phon and a pinion which engages a Jon rack at- 
‘ached to its lower side. The casette control knob 


Figure 7—Picture Width and Sereen Control Mechanism (T4WISI S 


D 


= 


in calibrated to indicate the position of the plat 
thd in conjunction with the masking control, per- 
mits wide latitude in number and width ol pie- 
ture per plate. 


VACUUM SYSTEM As electron beam. which 
takes the place of the light source in the Electron 
vacuum chamber for its 


existence and a 
Electron Microscope i cathode ray vacuum tube 
imensione about four feet high and six 
inches in diameter and having but two main ele- 
Va cathode or source of electrons and an 
whose potential supplies the proper accel 

"and direction for those electrons. 


many other ways. The interior o 
Microscope must, of resewi be exposed to 
atmomphere from time to time. On the other 
hand, an ordinary vacuum tube is permanently 
sealed, and thus, conditions are ideal for obtain 
maintaining very low premuren. Die. 
the elements and interior walls through 


‘ther processes tend to pr 
excellent vacuum required by ordinary vee- 
uum tubes for their applications. 
‘The Electron Microscope has to be outgamed 
ch time it i exposed to atmosphere. and the 


‘with the surrounding: atmosphere. Since it in not 
practical to employ continuous heating 


in a eytem such E 
other arrangement is employed.—ihe une of high 
"eed continuous pumping While continuous 
high speed pumping will not produce low pres 


The vacuum system of the Electron Microscope 
thus comprises (a) pumps for creating and main 
taining tke required vacuum within the miero- 
scope body or chamber, and (b) vacsum indi 


tors or gauges which indicate when the internal 
remate has reached a saficienly low value 10 
‘low actual operation of the equipment, These 
the described in the following paragraphs. A 
General schematic layout of the entire vacuum. 
Smem io given in Figure 9. which shows the 
Pompa, valves and gauges with indication of their 
Lea implied functions 


LE pump. Incorporated in the difusion 
Pumap in an aguantat which automaticaly discon 
ek 
ner supply permis the condensing c 
DN The outlet of the difusion 


GER 
Zeien Bock (see page 35). 


The oil difusion pump in a Sstage unit having 
des umbrelletype jets and, one horizontal jet 
in pumping speed is about 200 ler per second 
ih 60 liter per minute mechanical pump act 
Ine ana fore pump. The principles of operation 

"described in many 


In ordinary usage of the microscope. the thermo: 
kouple nage would wee of 
WEE premure. However, the ioniza- 

aed un cheek om the 


tion gauge is principally 
ager of pumping and 


nee during the lat 
alio used ar an indicat 
fone given time during operations 
The thermocouple gauge simply contain a 
Se fonction to which heat a ap" 


Raat: 
SC 
LE 
The thermocouple gauge in used for 
icc of presure and an a means or determining 
inthe microscope. chamber 
‘permit operation of the more 
lee The the 
‘i neat te oil difusion pump end. 
‘between the pumps. 


E Shige i 
sts tol ion 


"h closure 


may cause oil to be socked from the pumps into 
ie main chamber,” Removing ed contamination 
ft the real of such an occurrence, involves « 
Wioriows dismantling and cleaning operation. 

Likewise, since it in possible for the thermocouple 
Se to indicate low pressnes 
Suk the main valve in the closed positon. Wt 
pace io check the potion of the majn 

aes 


and attracting the negative electrons; and a ne 
Pe fone 


‘hem to the plate 

entire end fray forces mon of 

{return to the eid 

The electron, in competing their orbit in the 
ide with air 


ares between the grid and plate, 
Es 


“The ionization gauge is located near the top of 
in the Viii 


As stated before, tbe therm: 
he onim 


om pateo, 
D'A indicator Tor the electron gun. 
The electrical circuits of tbe vacuum indicator 
‘Block M^ ol the 

tip 


ELECTRICAL CONTROL AND POWER SUP- 
PLY SYSTEM. It is a funcion of the Power Sap- 
fly system. te provide, from the 120-volt 60, 
E ‘ine. the’ various alternating and 
osos volinges required for the operation 
Gi ie Electron Microscope and itt auocated 


ppt part of the microscope fastens directly to 
he tog ol this rack and contain the high-voltage 
e between the rectifier and the micro, 


top of the cabinet rack. The only physical con- 
cion tothe microscope i through two flexible 
ead fromthe corona thield to the microscope 
Cathode. "This arrangement prevents mechanical 
bration within the rack rom reaching the micro: 


Ip front of the Power supply cabinet is mounted 
the Control Panel. 


Both control panel and power supply unit are 
described in the paragrapho that fellow. 

Electrical oof the control 
panel sre given in Figures 14 and 25. The panel 


a Power Controle—The power com 
Zei the comal panel sre lated below 
1. "LIGHT" The "LIGHT" switch (53) pro- 
vides forthe luminain ofthe control panel by 
ee under e abel drei above 


the exception of those meters and controla that 
"ha vacuum system, and such power 


5. "OBJECTIVE-—The “OBJECTIVE” com 
‘itch and control knob. 
“OBJECTIVE 

SC 


the adjacent 

pom 

6, “PROJECTOR 一 Tie “PROJECTOR” lene 

Controle consist of a switch which Turne on the 

Current o the lens cod and « control knob for 
‘This current slo 


Costrole-— The vacuum 
sd indicating meter are located 
v part of the contol panel 


b Vacum 
uer controle 


in the up 


|, G" er IONIZATION GAUGE—The 


controls comprise two meter. a 
iG. ZERO AD]. 


rend de veriowr Nace shown i the 
Block diagram. Reference should be made to 
Kee 

the functions of each block are 


ion of the cicuit e & whale can be inte 


ances of oth VI and VI3 have been reduced, 
RS d ren the Current flow from the souree 
Sf postive potential (midpoint of 14) trough 
es ham teo aperators. tbe load point of positive potential (midpoint 
Sf TE) through the load. (circula of VIS and 

Blocks K and L). Thie in- 


| 
hi 
d 


mu 
let 
m 
SE 
fibi 


Hi 


‘changes appearing across the load 


: 
E 
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l 
i 
N 
li 


A sardi Sem 
Sege Tatra a ced 


of Block A. 


formar 14, 15, T6 and T8. "approximately, 160 ma. of irc 
al ZC heater Tallow: 


IC i being drawn from the output 

slider tap for the screen grid of VIA is set 
100 volts with the slider tap for the control 
ym ha the potentia] ero CS menus 
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Block C;— Block C conse 
tubos V3, V26, V27, V28 and VIS and related 
D component. The function of Block で 


is to supply regulated negative bias potentiale to 
icis of Blocks A, F, G. P and Q. Block C 
Sio supplies epprosimalely 6.3 volts at 1.8 amos, 
flament power for V42 and V43. 


The transformer T10 supplies an a-e voltage of 
approximately 640 volia R. M. S (total) which 
R rectied by tube V3. This rectified d-e voltage 
mesmes about 430 volts and i regulated by 
tubes V26, V27. V28 and VIS. Alter regulation 

the terminale of R26, which also 


Gesong 
37 The 


R26, the action of he regula 


ALVIN a Teram mere pace Th a m 
De 
Ee 
ZE Ay he senos 
SEVA reci more eurent fod to Be Ind 
in und ar «conan vole, ende o 
SE acron he lod and the load terminan 
Rit" Spector C by pamen ns eure Ihe 


rid of V33 and thus permits a-e regulation. 


Bleck D» Dock D comnis ofthe gen: 
riri VEVE E 
VIL VIS al amo, e compar 


Transformer TI). in addition to supplying 
and lamen voliage to the rectier tuben V6, 
Vi, alo supplies 63 volis at 5.0 amps. for the 
ester of tuber V32, V33, VM and V35. 
Tubes V6 and V7 rectily approximately 575 
ROMS. volts ec given by transformer DL 
The recifed de voltage, approximately 650 
foy tubes V32, V34, V35, 


poU 
{eid of V38 i normally about five volts negative. 
ih respect to the cathode. 


voli 

ge on the grid of these tubes causes more cur. 
sento ee ln EE 
Circuits and vd und ond resiaor 
RIS. Than the load merom R39 increases, the 
operation of V38 lowers the of the 
tubes V32, V33. V34 and 


pling resistors fe 
SESS Va 


setting tap on ROS so that voltage across R39 


400 volt» This voltage can be read on the 
Control panel test meter in position “+ REG.” 


Block E:—Block E consists of transformer T12. 


all its we power. The total secondary 
high voltage is approximately 360 volts RMS 


The rectified de voltage measures about 185 
volts and is regulated by tubes V30 and V31 
Älter regulation thie voltage appears across RAT. 
RAB and the heaters of tober V47 and V25, 
which elements constitute the load circa of the 
Kach 


The function of Block E i o regulate the hester 
temperatura and electron emission of two tubes 
(URS and V47) whose circuis are etica! to ach 


langes n line voltage variations. To accomplish 
thin ven. the regulator circuit tends to produce 


maintains a constant 
the hesters of V23 and VAI. 


Hir 
FE 
Hi 


idi 


‘it through the variable resistor and in stage 
Viol comin V30 to masia const cut 
in the ond Gal 


The circuit is adjusted by means of the sider on 
RAY so that the control panel teat meter reade 
150 a. inthe “FIL. REG.” postion. The volt 
sage across the heater of each ol the tubes V25 
SI Va) can be measured with an external de 


the projec. 
UNO 


pope perd 
RED The merean voltage for V46 ia obtained 
A plat m de lud vaat 


に ゴー 
Ee 
SE 


Vu in then the algebraic num of the voltages 
rom BI and part of the load circuit a described 


Restor R36 acts an load venntor for the input 
real of V46. 


[os 
VA to become more postive. The 3 
ode resistances of V40 and V4] are lowered as 


sit The eride of V40, 
bins potential with 
meant af he mandard 


rida ol V40 and 
Fouree voltage Ih 


Boo Connect a potentiometer, (approximately 
fey gg Yr gems 
the "pia direi the cil” Come the puto 


Miometer rotor to one side of a vacuum tube 
Voltmeter Connect the other terminal of the 
‘Vacuum tube voltmeter to he grid of V46 (RCA. 
857 The vacuam tube voltmeter should have 
Del of 0. volt fall sale deflection. 


«Adjust the rotor atm of the potentiometer 
nui the volage diference between prid and 
Totor arm de about 0.05 volt 


The eich S10 in th p E 
mit Independent “ON-OFF” control al the 
fecto enr ici. I the main “POWER” wach 
(S2) of the microscope i closed, do nat remove 

vom ie ccu unless S10 la 


po 
SP me damage the reietor eat 


Block Ga Block G comite of the transformer 
TI ber VIG, V39. VAS. condenas lem cll 


e comprising the condenser 
a RO3, Rod and ROS to the nega 
Source or ground. 


Fegidaing circuit i described. d 


SE 
Ria e git of VAS be prin vb a lar 


fe from the 350 volt supply 


Zeg its anode becomes more positive. Thin 
Term. causes the grid of V39 to became more 


in increased current fow in the load cir 
‘drop inthe condenser c 
o be restored and to 


per 
uit Thun the v 
And loud circuit te 
main constant. The anode and cathode of V39 
decos eir voltages em the ares 


Ai voltage tothe seren being equated by E 


Brie, any changes in the chosen current value 
‘he load circi whieh includes the condenser 


vol panel test meter when the 
test meter switch is in the "COND" postion. 


VAS (RCA AES). 
cu dit the mor arm ol e potentiometer 
"until the volage diference ud eed 
Arm le about 0.05 volt. 
d The stability, which should be better than 
0.1% measured over a period of one minute, ir 
given by 
Maximum variation in voha x 100 


Voltage of rotor to ground 


should be 
こつ 


€ Voltage of rotor arm to 
ensured with the vacuum. 


{may damage the coil on account 
Back, or may damage the regulator creuit 


Block H:—The function of the electronic circu 


SE AS 
"Te Merger page dek send 
Por epe pd 
A ie n pt 


Tm ree oe 
Ee 
power from TIS and 


the ionization 
Seguir while the rad I 138 vols postive with 
Feet to the heater 


lon current developed in the plate circuit of the 
through resistor RTI, R72 
Liens the 


73 in applied to the vacuum tube 
Seltmeler circuit which consists of the tube V44, 
Tessa R66, R67, ROG, ROY and the 0-1.0 
lammeter M4. Thus, ion curent of the ioniza- 
oo gnuer ls actually read in microamperes on. 
the 071.0 millimeter of the vacuum tube vol 
mesure for both vae- 


Block Ji— Dlock J includes tubes V42. V43, VAT. 
the objective lens coll and associated circuit com“ 
ponente No ac wamormer or rectifier i» re 
ited for this block. All of the d-e power, other 
Man that obtained locally from standard refer: 
fence battery B2 la supplied by the +400-volt 
supply, Block D. 

"The voltage which regulates the objective lene 
Soll current traced through the following circu: 
The tours of pie ven (ch ©) eee 


iets to R33 in parl 
a RTI: dough ROS © 
The fon 


Fe 
Ken 
aun a 


Amuming that $16, S17 or RIIT have been set 
de deliver some arbitrary value of objective cur 
ent the regulating circuit functions as follows: 


IS. Tis und of VAT te made negative with 
espect to the cathode by means of the standard 
felerence E i i 


de compi 
the load circuit. through S16 

tive potential drop th 
194 and ROS bucks the vol 


lowered and more current Bowes in the load cir- 
SE Tha tends to restore and maintain constant 
fhe coment in the objective coil and load circuit 
‘The anodes of V42 and VAS obtain positive po: 
denial from the. +400 vol supply through load 
D RIP. The screen grids obtain positive 
[Potential from the same source through their re. 
perte losd restore RBI and REZ. Resistor 
WE, decoupling senator for the parallel con 
fected pris of VAZ and V43 Resistor ROO ie 
the load estar for VAT. 

The d-e feedback or regulation circuit is traced 
Thom the cathodes of V42 and VA), through the 
bijective coll and resistor network, through the 
Serork of S16. battery B 


OF high impedance, a. regola 
¡rough COP which by pases the d- 
{ind feeds voltage changes appearing 
des of V42. VAS direc to the 
Por regulation 


BY deprecinten tbe objective current 
"words, higher control 
Settings vll be reoeired to focus a given specimen 
plane Good practice callo for replacement of 
Tr battery B2 about every 6 to 8 months. 


The stability of the objective lens curent regula- 
tion i checked as fellows: 


a Set S16, SIT and RI17 for maximum current 
ia end on the control panel 


EEN 


Sed thea the ment sl the Zeien v 
sway of coupling t 

Se EE are bri 
from Block A. An 


x, 
SC E 
LN Zus i Ee 
SEA 
Ee 
amens transformer T3. Capacitor C E 
Emm ane a 
ECCE E a 
kac te aa 
pling to TI. 
po" 
omega 
SERE 
mE 
zd 
EE 


Et 
maximum positiona 


led 
KEEN 
in lamen by con. 
ton of V16. The 


Vi and Vs inductances LS, 
LES, Co. 17. 18, 19, L10, LIT, tamiormer 
ld ccu componen 


vared from the bal- 
3.14 and L10. Power 


mhen main "POWER" switch S2 ja closed. Cable 
SE 


‘comprising inductances L3. 16, LJ. LA. 
C2. The oscillation frequency 


Re 
the Toad circuii 
HA of the microscope: 


iie 
"oneri of tha acron C12 
‘The neat positive excursion of she input vue 
SE to conduct 


eese on CIA proc cantina, within 
ihe limitations of other parts of the cleat” unt 
the ‘cram the load (or C14) approaches 

DE a li, (So 
Secum wil CIT becomes discharged in seme 


protects capacitor C68 from posible voltage 
Capacitor C13 and restos RI are part of the 
ing ‘crest which control he constancy 
‘ofthe 60 ke de output voltage. The control 
icit i coupled to he regulator Block P through 
‘contol creat i described under 


‘eter vol 
amare to tuber VSZ 
ind VS and associated componenti. 
Sammariing the above description. the cireuit 
Sonnaction lors Block M to the other component 
‘cute are listed as follows! 


Function 
DC regulation circuit 
High voltage tank feed 
Filament excitation V52 
Input voltage for TI 
Filament excitation V53 
Filament exeitation— 
econ gun 


The output current of T (power for electron gun 
filament) may be checked as follows: 


e 
E 
mem postions 

4. The high voltage is not used in the above 


Remove V52 and V53 from oil tank 
2. Connect flament of rectifier to be tested to 
Tad end of cable P3. 


DEER 
cathodes of Vi and V2. This 


™ 


Kä 


4. Place short from junction of RIS and RIG 
te ground, 


5. 25 mil meter should ead nor less than 5 
m. a. or more than 13 m. a. plate corren 
6, Rectifier whose plate cuen cerdo 25 


d further 


and amplifier stage 
Oh tubes VIS. VIO, VZO and 
Ai, "The ween ed nd anode of V17 binin 


FE 
Er. 


E 
[Ts 
Er 
Kä 


Sechert which med tend to leie 
the power supply system. 


EE e 
The anodes of the amplifiers (V18, VI9, V20, 
VÍA) recive power Irom Block B. Tha total 
‘current end across R34 by the control 
Panci test meter ih S13 in he ^P. A300 m. a. 
Doniin. The anode voltage i read on Ihe tot 
‘eter with the wich SIS in the position "P. A 
1000 y 
Resistors R136, R137, BUS RIO RIAL R142. 
RIA. RI44 R145, RIAM, RIT and RIAS 
decouple the parallel connected amplifiers and 
event the otcunmenee of spurious cine. 
Ti and ofthe amir ae etre to the 
calhodes through the around connection at the 
[E p of eon rly a 
Xd," Bae lor de. ampliers obtain 
through the common grid load resistor RISO, and 
"he amount of bis ie determined by the amplitude 
fake sal fom V7.” Capacitor C58 provider 
‘ow impedance cathode 


{nto the power soppy, and SE 
ee 
er tabes are on 


eeulating amplifer, Block P. 
Block P» Tha block includes tubes V22, V23. 
V24, VIS. battery B3 and amociated circuit 
components 

The function of Block P is to control the 60:ky 


he mandard 


550 volts from Battery B3. Bat eub 
es a reference potental for the grid and brings 
the bias o am optimum negative ie 
M the voltage of the ke source should 
treats, the fect at the grid of V25 would 


"The anode of V25 


re gels 


in obtained 
which divide 
‘uh 


AC correction in 


the feedback 
me CT and C66, 


"The sereen eride 


‘Block D. 1 
screen grid voltage for the 
oscillators V18, VI9. V20 and V2 


u for V22 and V23 in wet 
in polea value by opponne the 50 
je voltage 
lock D) through the 
124 ana RT 
The “HIGH VOLTAGE” pe S 
el panel determines the operating voltage valor 
oF the Battery B3. Turning the switch S14 i 
te direction increases the voltage value 
rom B3. and makes the grid of V23 more 
tives which result in higher fixed value of the 


the con- 


Lac DO of Battery B3 
Ev Voltages i approximately 
E B 
Kilovolte Volts 
30 m 
» 320 
E] 365 
n 45 
50 p 
55 505 


iar 
KH 


| 
| 
| 
i 


f 


T Corren of 30 to 60 microamperes then 
evan aceclerating voltage of about 60 kilo- 


H 


Each of the voltage taps of the battery B3 to 


pating voltage, Ar 
St Bates er ld the elect wl be a digh 
Va, Batterier BI 


Block Qr—Biock Q consiste of tubes V48, V49. 
meter MS, overlond relay and amociaed circu 
Componente 

“The functions of this circuit are to measure the 
socle rade arena microscope: tà shat 


Cee proper 
The d-e path to ground 


Voltage supply by the microscope 
Aerom the secondary winding the wanslormer 
eet 
mde e ed EE 
Toren a iy pau o ground for any high voltase 
ue fed back fom V3 
Finer networks R16, C51 and RIT, C52 by pe 
D around the meter MS.” Fur 
eer protection for she meter MS is aforded by 
MRE tube Vas, Which Functions, whenever the 
Ple merom i Yerminale teaches ot exceed 
Ear vo, Ath voltage, V8 Sonize 


aloe ol care 
pee Should the current in the winding exceed 
"lr mount. the relay operates and accomplishes 
the following functions though le S P. D. T. 


R20 and R21 properly 
‘ides current inthe relay winding in accord wi 


5350 aupply. 


owing discusion on INSTALLATION should 
be ren carefully before uncrating and assembling 


An overall installation the equipment 
Arsen in rowing 31 Gd al Fame DE Tn 
should be followed as closely as posable. 


UNPACKING ln unpacking, the micronone, a 


Ee 
ee 

` Eed [orca with haar instruments he, 
E EE 


b. Alter wp in. they should be 
SEET ドー トー 
1 ping or De 


ally free ol 
ol vibrations and, o. one that 


letal end diffusion pump on the 

E “hee securely in portion. 

sith 113 e of octal 
TANCE” section 


he ea 
tempting to ten he 


Note lo view of the varying sizes of the gaskets, 
e for the installation should make 


Figure 10-Neise Suppressor for Rotary Pumps (PXZISSH-Sub. 0) 


ceived an intial turn. This ie best accomplished 
ES Termine one bolt a quarter of a turn and ro- 
ang sound so ihat cach bol has received a 


"miae Turm. thereby. ees all bolts at the 


(Make cera 

Absolutely Tree of dunt and imt) 

12. Place the corona shields un the lower and 

upper portions ofthe electron gun amembl. 

13, Set the three section of the manifold into 

Ge positions, making certain that the 

each junction i» properly centered be 

ping ie bolt these sections 

14. Insert specimen chamber mechanism. 

15. Insert objective polepiece assembly 

Handle this with care and make certain that no 

din or lint appears on any part of the assembly, 


1 Raine Sch assembly, 


tion ol the microscope cabinet. 
17, Connect high tensión leads from the oil- 
Hank assembly to he chama 

18, Connect lads from corona ring on the il 
tank anembly to the cathode terminal on the, 
con gun 

19 Insert all tubes into their proper positions 
in the chassin 

20. Connect current cables to the condenser. 
‘bijective and projector col 

21. deer "B^ batteries into the panel under 
ihe nh band de of the lover shield and check 
22. Insert the control panel lamp under the 
on directly above the control panel 

23. Insert the ionization gauge into the top of 
ihe manifold and connect to lend. 


By means of acre 


25. Attach canopy. chrome strips and skirt. 


INSTALLATION OF ROTARY PUMPS The 
preferred approximate location of the main and. 
To roury pumps ie shown in the overall 
installation layout of Figure 32, The care to be 


ven to the pompa ble pain them in opere 
el service ie described 
MAINTENANCE section ol the 


ia condo! Vases, dE 
275924 ol Figure 10 condita of à 
EE 

Eege 


ish one inch thick "Oxi 
leta covering of the type shown is emential 
Li Riom “of he nowe ie 


absorbed by the outaide layer of “Orio: 
The “Oring” ha held in place by one-inch long 
shingle mail Staples may be wed. "Glue would 
Debes since it would increase the damping action 
"f the Ote" relative 10 the woodwork. How: 
eer we ende to apparent difculien. 


Ber 
Om |. 


-Difusion Pump Agnastar and 
"Heater Wiring Diagram (M AMSS. Ze 


d 


ëmer: 


Une as few mail as posible, as each naithead will 
eeh 

Sibbi 
ai of fiy envy wme panes 


USE OF THREEWAY 
Mise (Welsh Scenic Co.) Mechanical 


way asa te 
such pump. The Say mw 
which permit a mein orif 
‘of oro. pump lendo or completely shut 


procurement of electron mier 


er 


12-Water and Vacuum Lines, Installation (em St 0) 


of At million, the mechanical pum 
Connect to the main orife and the Microscope 
“connected to ether one of theit 

“pump ende. Thun, the ine to the 

Connected to the 


In enereiing the electron microscope. there are 
three major factors to be considered and properly 
Coordinated before electron images can be v 


microscope nxin and 
tired type of llumination. 


Obtaining the Vacwum—The following proce 
re shosld be observed in evacuating the miro: 
‘ope column 

1. Throw all togele switches on the control 
panel ne the HIGH, VOLTAGE 
Dar ER EE 
Kë E Theminated 
Ty thawing the SLIGHT” switch on the panel 
d the “ON position 


1. Star the rotary pumps by closing the respec 
ive power wich egalled for those unite 


KU Adj the water oply the E 
‘gentle flow of water 


of the “HEATER” knob. The sesulóng heat 
Dien wil hereafter be called ‘the calibration 
E 


Note—Considerble variation in the calibratior 


aloe b to be expected during the frs few da 
Tier installation but the instrument will then 
Sete down and maintain calibration fairly accu 


‘ately. In normal operation, therefore, a sais 


porem 
sí proven stability. No sending of the 
Should be attempted until the thermocouple 
Indicated « normal operating vale 
6. Check the ultimate vacuum obtained, using 
the ionization gauge. To use thie gauge, tur the 
‘GIL Loeb fully counterclockwise and then 
trow the adjacent toggle switch to the "ON" 
Viel Adjon the filament curent by turning 
Bir TG. FL” knob clockwise until the eft 


es 
Eegenen 
sald be pec a aan a 
ere 
wl tn a ie eiee re 
ERO E te wl od 
E 
psec hn wnt prama ih pre 
Ee 
Zoe ui ium 
SEV m adie dim 
hn Cts tom wedi oiin 
Ze DC alud, dedi 


remar in microns 
SO 


Hr should be noted that when first lighting the 

‘he ionization gauge, a considerable 
fru ol geri dichareed from the flament 
Sed plate of the eavee proper. Thin produces 


milliamperes is obtained on the left-hand meter 
of the "ICH group 


Upon approaching the imate vacan. the 
m current wil vasally decrease to lest 
ersamperes, "The meter range may 
case to 10 mieroamperes fll scale 
Le by "turning the "MICRO. 
TU" postion. Once it has 
Ihe vacuum is satidactory 
Tor operation, the ionization gauge should be 
turned off by throwing the "LG. FIL.” mich to 
the “OFF” potion. The eas shoud wever be 
eft connected on presure vening exc 
100, th prewarer will cause 
hereby seriously 
e or ora ea In ouine 
tion, the ionization gauge need not be em- 
ved since the reading of the thermocouple 
euge i rally sufficient 


When the electron microscope i to be let 
for an extended nr 


Eee the om pam 


is orally advimble abe to shut of the 
‘tier supply to he dfn pump. el 


Sf the ionization ga 
Dut with the rea 
ration, the "MICRO; 
‘control panel is placed in the "SHORT" pos 
"ion. The cathode aide contact of V44 on re- 
dier REG ir se ta potential of about 8 ols 
Sr te der of retor R67 (LC 


New. the MICROAMPS" switch S13 i placed 
oo Ko 


NIS venda exactly fall vale 
IE the three-quarter volt is now applied succes 


sively to R72 and R73. the meter M4 should 
fend fall male for the "10" and. 

SIS respectively, within d 

"of R72 und Ri 


[lions with» current of 23 milamperes Row: 
ing in the grid ech 


Premure in microns (or 107 mm of mercury) 
005% 5 tonzation current in microamperes. 


E advances EXE 
milliamperes l indicated a 
served en the meter M3. 


if 
il 


‘not more than 90 
Tue 


n 


minute to reach an operating temperature and the 
Srey Ve abres on de lora 
FRANCÉS seri lo the “RECT po 


The thermocouple gnuge. ns stat 


repo and e igh 
Y operation may be adjust 
rd the vesimor R76 te always set to rol 
produc fe current indication on the 
pags MI ed at i eine, he vacas 
ill gradually reach it maximam es he pre: 
ture deiewe The al) seale vending of 100 on. 
The valvanometer representa ihe useful low pres 
Pure amit of the thermocouple. Wah the thermo: 
Couple circuit adjusted as described above, 
‘ending of 90 on the galvanometer indicates à 
about 10 microns and a reading d 


23 “mliamperes from 60 

calores condition. 

‘As shown by the schematic diagram W-302790 
he vecnom indicators 


HA are cron referenced to carily the. 
oresoing circuit description and adiumenta 


Figure 13—blectron Gun Filament Images 
een 


ee 
pd 
bitt (enrold) wil appear ae skow in 
ELE Fra iR 
ES 


ine Al the required gun beithe the 
SE E and de age Lionel 
SH 


adjusted to permit the flament image to die 
‘Repeat in the Blament focusing screen aperture. 
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ee fa 
cker the objective current 
EE EE 

に 4 be 

re 

the 

At 

[A 


| 
di 
H 
i 


mereen Te 
Tor maxim. illumination. 
set to focal value with specimen in posi 


"The objective cur- 


o 


o 


verse mation of the electron gun to keep ilumina- intermediate values. Compensating transverse ad- 
Vom on the screen asments ol the electron gun may be necessary 
ting the above procedures. On Anal adjunt. 
ent. the canter of rotation of the image should 
Sot render more then abeat $ ta 10 mn for sb 
fective current changes of =20 ma from the 


‘jective current in varied from focal value. The 
proyectos carent i sat for medium magnification 
wie specimen in pow. 
or. "The objective aperture i omitted, 
‘Observe the final image as the objective current 
in reduced. That portion of the image which 
‘the final screen in returned by Wane 
Tu. 


ique le given to a discussion of ihe various 
thods employed in the insertion. examina 


LOW MAGNIFICATION HIGH MAGNIFICATION 


Figure 14-Speeimen Holder MI-12966 


“and removal of a specimen. The technique i di 
‘usted tn Ihres ungen. namely, insertion of the 
Dech viewing and movement of the speci 
meni and remove of the specimen. 


Insertion of Specimen—Belore a specimen can 
be examined in the electron microscope. t munt 
be properly prepared and then placed in one of 
the specimen holders or cartridges supplied with 
ne The preparation of specimens is 
‘outlined in a later section (see page 60). The 
Mandard and a stereoscopic type of holders were 
ésribed in page 16: in the ection on "Viewing 
And Photographie Faction” The me of the 
fiat type holder (MI-12960) in explained in the 
following paragraph. The stereoscopic pe 
holder (MIL 12970) being designed ementall for 
Photographie work. lx described sepa 
page M4 in connection with ir special 
technique 
Specimen holder MI-12966 was desribed as per 
ining two ranges of magnification. With e 60 
electron accelerating potential. the high 
ange estende from about 3300 te 15,000 
amete. while the low range extends from 
{1000 to 4.000 diameters. In covering the bith 
range, the 1 vem in placed in it cap 


tind the two are then alipped on to the lower end 


ven holder body. For the low range 

min teed bui 
p^ 
og und, 


of the spec 
LS 
they are placed 
the holder body with the screen facie 
Ward as before, To insure proper = 


に ーー トド ーー ロー ビー トリ ーー と 


TE 
V ihe specimen holder body, the locking 

io the cap opening and pressed 

a on the screen. The locking 
"lezve la provided with an extended cap which 
AES removal after ue. Wik the projector lene 
control setting of 4 and withthe spechnen screen 
mounted in the top ol the specimen holder, a 
Se of about 1.000 should be obtained 
ーー デー m plane from ie 
postion wi Mh magnicaton to that for low, 
Sl require considerable change in objective 
Ülocusing) control settings Raising the plane of 
the aporten In the electron axe with the new 
type holder, corresponds in termr of light optic, 
トド ヤー スイ ーーー ーー 


sed inthe holder, 
ed ly means of forces 
ei the doer of the specimen chamber and 
ct into the grooves of the erde. Alter the 
ir mber door should 
Jored rend clamped by tuning the door clamp 
fully clocks. This op cies the 
Valve tear which cloves the inlet valve and 
e valve i the connection te the suxthary 
Pump. The airlock chamber should be lelt ceo 
rected lar pump for about 20 to 30 
seconde went. the door c 
Vr retted a quarter of a tur counter 


en-sıa 


of Holder inte Specimen Chamber 


^ 


e ins "sodas tan 
DHA 
onere are in thet extreme E 
Si be esperando in temario or vlog Y 
ipetiman however. the mechani shold never 
YO 


best 
d 


or cam feel the ruber gasket of the gate 

Ze the Mange. and he should take care to 

Gi the eekly beyond the rat postion 
ta ammore a good vacuum seal 


through the chamber door. 
ELECTRON MICROGRAPH TECHNIQUE— 


Eran mtn ener dede irl 
Sak pose Dope peeing 
methods E 


Atten 4 or mine, the door clamp hand be 
mer ol a vum counterclockwise, 
iiae iin a horizontal poston 

Zeg hamber ded 
Zä lowered by turning the airlock crank 


ier may drop eh 


Should 
(00 the 


‘The arrow indicates the position of the center of 


the exposure. Therefore, in order to correctly 
position the plate after the picture has been 
asked as desired, 


povare, The settings for the 
"would then be 13, #19, 217. 21 


D 
DAN one two-inch picture fol 
{owed Dy one three inch picture. followed by Eve 
ne inck pieturen During the abe 


described 
‘course, the Masking Control should be 
li ofeach 


ned at their proper valves, and. 
‘fect which may appear El 
the coll currents and which may give ree 
antes in the focal length ofthe mugre ree 


door to the photographic chamber may now 


to permit the removal of the photo ^ 
‚ic platz and cassette. In order to release the d 


Leen 
fon iin the "ah magnification position 
anie o in the fllowing description 


O) 


y 


AXIS OF INNER, 
PART OF HOLDER. 


の 


To OBJECTIVE. 


H exis oF ELECTRON BEAM 


AND OUTER PART OF HOLDER, 


‘SPECIMEN PLANE 
IN INITIAL POSITION. 


ーーー AN OBJECT PLANE 
ーー ザー srecimen PLANE 


IN FINAL POSITION. 


Figure 16-Stereo-Mierograpk Procedure (MX246356—Sub. 0) 


‘cond image ofthe stereoscopic pair, the 
er sider removed through the sick. 


WAT The angle BX'O becomes A'X'O but ve 


be corrected in the preparation of the print, by 
ight enlargement of one print. The latter eet 
Sema for the stereoscopic or three dimensional 
appearance of the specimen when the finished 
prints are properly viewed. 


Proper amen. 


The observ 
ttre made to coincide 
Sf view do not exacly coincide 
another im arbi 


‘ver the other until the requi 
Ann. The angular postion of each print should 
then be accurately noted and maintained when 

we permanently mounted for steren- 


mounted without supporting membrane 

“The rules for ordinary stereoscopic photography 

‘Mould be followed in making up printe atten- 

fion being paid to those details which can pro 
fects, such as the position and 


It should alo be pointed out that stereo-miero- 
graph obtained inthis way produce a dimoci. 
Yon of perspective and hee dimensional paral 
laz phenomena. Thi ie due to the fact 
perspective in the images corresponds to that 


Di at one. 
"objective col current. However. operation of the 
fierent specimens will change the magnification 


Aaen 10 know 
rable accua u 


bae hich appears in about 3 or 4 openings of 
SES specimen creen (about 1506 x 1508); and 


tines ot the 
{hee removed o the “low magni 
Sd specimen. holder andthe 
men A me 

Tis hole specimen in 
az and die magica d 
IR und ow magnibeation planes af the 
specie The ligt e 


Deet 
Et 


Kies be patosrephed 


3. Lene current or accelerating voltage changes 
(overcome by correcting, electronic creuit 
Tbe dry battery standard or component 
art) 

Foreign particles in lens pole pieces (c 
rected by keeping Inner configurations of pole 
Pieces. surfaces of apertures and al points mear 
{othe electron beam free of dirt or particles wub- 
eet to elctrowtatic charge). 


Zënse 
ASS 


270 — total degrees rotation of objective vernier 
ene 


X, — per cent change in magaifcaion (for 
ito knob senting). The sien of Xs 


Here ect hated ne E? 
eve curent controls should be operated in 
ection only (preferably cockwine) when c 


practice to seduce the affected circuit current to 
em and advance slowly to the denied 


ia safe to emome that, if necessary precautions 
sad carelul measurements mad 


hand Heer 


Lefthand Meter 
“REAM I" Meter 


450 me (approx) 


Current Readings 
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NOTE—As a general rule do not remove tuber 
rom circuits which are in operation. 


ROUTINE CARE—Belore operating the miero- 
S the instrament 


inthe couse of routine 
Jl. the fllowing Wem hod be checked ar 


tester and 
{alls below 70 


ieee ening eae tthe enad of the Toe 


tion on "OPERATION" (see page 47). 
© All controle on control panel should be 
esed periodically mning solvent and fine sand. 


i = 

fet should. be lubricated periodically. Care 
“Should alo be taken thatthe Blades are not dam- 
Seed or thrown off balance 


$. The corona shields should be kept highly 
Polished at all times 


Ao The rotary pumps should be examined before 


pompa 
(Ses "Care ol Rotary Pumps") 


SERVICING —The following section on “Servic 
ine" e piven to a dicumion on (a) care ol 
Zen pumps. (b) replacement of flament, (©) 
Teplacement of objective aperture, (d) prepara: 
liom of the objective aperture, (e) realignment 
ST pe microscope. (1) care ofthe dife pump 
ind (a) checking of the vacuum ak. A knowl- 
SF the procedures involved to rectify any 
ino that may aie wil gral expedite 
the technician, in that the lom of time in uve of 
the instrument will be minimized. 


Care ol Rotary Pumps—During shipment: the 
Stake nipple ol the rotary pump la closed to 
event entrance of foreign mater into the pump. 
etu un of the pump. every precaution 


Ve exercised, to prevent impurities from. 
‘tering the pump. 
Before operating remove the top plate of the 


“il with ei to she indicated level, An 
[^ 


grege 
il 
i 
| 


“After changing oil the pump 


must be run for some time on a closed system 
e 


‘The vanes are individually fitted. They should 
mot be removed unless it i absolutely necemary. 
And them must be replaced in their 
Due to the operation of the ball valve in the 
exhaust stage the rotary pumps normally operate 
‘with clicking sound which becomes sharper as 
the pumpa warm up. On conta duty the 
temperature reaches 50 ot 60 degrees 
Centigrade. 


ginal pot. 


ll the pumps in operation are subjected to vapore 
these should be trapped to prevent contamina. 
tion of the oil.” Ifthe vapore are corrosive, they 

r4 


may attack metal part of the pump. 


should be changed more rennen, 
Me provided atthe bue ol the 
‘moval of od in ha cave 

The rota have woolpacked bein 
which should be lbrizated every ree monte 
The belt adjustment in mounted pumps is made 
By lesen the mejor bula and Siding the 
motor ZE forward os backward 


To remove the electron gun assembly, it ie frst 
secant diciones the fo lamen ‘eds 
‘coming from the upper corona support ring. The 
lament ‘connection to the top center of ‘he 
electron qum i made fast between 

t. 


vale alo appli 
A E 


After the electron gun clamp ring and gasket have 
been removed, and before proceeding. further, 
A necenary io break tbe vacuum in the whole 
Ze and allow the Micoscope column 10 re 
Ta atmonpheric pressure. This may be done by 
EE 


The eren eon ser may now be remo 
rom "inde moport. Removal of 
the outer shield permite acceso to the Alament 


‘naling o sev amen amoo, mas 
E ns are eh Arm, 


14. The cold vesatance of 
measured acros the connector studs should be 
spproximatcly 0.13 ohms. The mien should be 
al dor foreign atria” The Samet ar 
sembly i installed in ‚ment support o. 
lan of the mica i paralelo the Gl 
ment sopport face. The support screws are tight- 
Eiter contact and rigidi. 


The tantalum aperture in the end of the outer 

id Be dean and fece of burs The 
peres er de land by bailing cmt 
STR, Ten Sa power shouid be d to examine 
Kee 


‘At final assembly of the outer shield to the lec 


So 


tial pair of smooth jaw 
riti and will not withstand meh treatment. 


Alter tightening the clamping screws the corona 
shield may be replaced o rent on the 

plate, and hament connections made 
nent holder amembly and 
‘cabinet cover may now. 


plac 


ert 
Man to e whale pte ile ann 
Br 


Aber long operation, the inside of the glass cylin- 
‘he electron, gun may 


Lems Col The respective funcio 
JE and projector lem e 
receding section 


i 
ef 1 
Hi 


inn 


i 
? 
| 
i 
t 


Plue wnd 
tell should be checked to ascertain the 
the dificil. Characteristics of the lent 


HT 
He 


Projector 


Resistance 40 en 700 ohme 700 obme 
Les loma 20ma 
Ve Moma 120m. 

In manufacture, all lene coils are tested for qual 


ity ol insulation by application of 1000 volts to 
pon 


O 


contact with the electron beam and therefore are 
Subject to the rigid requirements of cleaning and 
1 Electron gun shield and aperture 

2 Anode. 

3. Filament focusing sereen and condenser aper. 
` Specimen holder 

5 

6 


Objective pole piece and aperture assembly. 
Projector pole piece and intermediate sereen. 


‘The objective and projector lenses have remo 
ble “pole 


Wand deri with ` ez 
eter silla 


disappears At the sume time, the potential be 
ten the surface of the material and the micro. 
scope column aiso disappear. Immediately, the 
Surface ofthe foreign material will begin to charge 
Senin This reste in a periodi defection of the 
image. characterized by a slow diit im one direc 
fiom followed by a quick re 


roda 
I end. by ee 
ie 


The above described image movements and their 
ser vet be conc ih rado image 
movement caused by possible changes inthe 

charges accumulated nt 


function takes plate be: 
deer charged particles and the screen wh 
AES ai ne together: and lo ca opine 


The projector pole piece assembly in furnished 
ih wo apertures And two spacer The lone 
Spacer and larger aperture should be wed to- 
Weler Tor the low magnihcation range 
p extend up to approximately 17.000 
Far the highest projector sete 
With the short spacer and small aperture, the 
marmifcation extende from 6000 er 7000 to 
100 approximately. This range may be fur- 
increased by increasing the projector battery 
Voltage from 30 volts to 40 or 45 vol. How. 
iver, the upper magnification operation should 
Vl checked carefully. since the projector, co 
Fepulation becomes, ied in the 
S200 miliamperes. Thin particular lena meting 
Lë AE 
SE 
large aperture d for the normal 9p- 
When installing the projector pole piece. it should 
De made certain thatthe pole piece nats accur- 
ately inthe cel enclosure, The faces and seat 
Should be cleaned thoroughly. Rost and corro- 
Sion must be removed with roev cioth, and the 
Esmom face of the pale piece should be tested 
Wh mechanic's blue to make certain it seats 
Properly. Incorrect seating may rent in an 
Tage which Arnt increases in aize and then ber 
comes disomed and smaller as the projector 
ne current Ww increased. 


Cleaning of Apertures The apertures used inthe 
microscoape Column have the following character 


Electron 

‘Gon Condenser Objective 
Material Tantalum Copper Copper 
Dia (inch) 0.100 0.020 0.001 approx. 


A recommended method of cleaning 
leasing the 


The above described technique can be adapted 


aperture will enhance resolucion and contrast for 
ee gum system On the other 
Lä adjusted electron gun dispenses 
Ee 
ZA of preparing. adiing. and installing 
"iecore apereres are fally described in the fol 
oe sectione 

Other components of the electron beam system 
Sot covered m the above instructions can be 
sed by employing solvent. chamois. orange 
SEK and distilled water as bes suit each condi 
Yen Part which are comed with Willemite 
Should be carefully handled to avoid damage. 
‘Thc edges of the apertures of the condenser an 

termediate screens should be feed of Willemi 
semoch as ths material is highly electrostatic 
[Fhe pointed end of «toothpick will remove Wille 
Jic at the surface ddge while the body and end 
the toothpick can be used in the apertae 


Replacement of Objective Aperture After the 
microscope. equipped with a pew aperture has 
Beco in ne for from one to two onthe. a few 
Beet wil become apparent which indicate that 
{he inating aperture in tbe objective lena iw be- 
‘Coming conted with semiinnalating material. 


Shaner ia the ilk Mens. Second, à 
eral ate of the image in good focos with 
Deeg inten. 


These efecto are usally accompanied by a lon. 
“Sbramed under these 


t in rat necemary to let ir into the whole micro- 
ope ovem with the exception of the difusion 
Pomp. which may be left running with the, mai 
Shine cloned d i o desirable to make the change 


Air shouid be admitted slowly to the column by 
Earning the specimen chamber cam valve to the 
E TUR the specimen and airlock 
Esel valve wide open.” (NOTE: This pro 
Solare ould De weed whenever it is necessary 10 
il the microscope with ai. for any reason, 
Sr mast be adri through the photographic 

“ould 


o 


interme the pole piece forces or a screwdriver 
oe this hole. he sprime chips holding the i in mecessry to completely tet 
"aide and the mas "pem 


‘A einer type of trouble may be experienced if 


parta when they are pat in the microscope 


When the cradle replaced. mas be pasion 
Toles 


Preparation of the Objective Aperture—In order 


oid dificult in the production of clean 
Apertures, the following technique. as shown in 
eure 17. har been developed, an wed 
ee 


en are dried by hand in amall 
E eg 


imately the same 
Keter aa a common pin may be wed for the 


it 
a forthe 
‘smoothly withthe 
Tor operation a 
HTH 
the specimen holder e 
shamber valve. the point st which the kolder lest 
Gwin ie drop into place can be adjoted by は A < 
Es 


SC) 


ze m 


Z 


| tom 


Figure 17—Preparation of Objective Aperture. 
RS 


drilling operation. A convenient handle or pin 
sf e uned o ip ths needle” le post 
be ground om fine stones such an a 


That i remo 
backwards through the same hole 


Go? 
should always be observed under a micros 
fo make sure that no dust or bres, and. most 


| no particles ofthe grinding stone 
po 


drilled in the copper blanks which 


` ib the instrument A die should 
be ‘clean glans uriace and the hole 
de hen drilled. The procedure here a to place 
the point of the 


proper hole, which should be about seven microns 
In diameter and reasonably circular” The copper 
de with the drilled hole may then be immersed 
Ina dilute nri acid olution umd the small end 


Sard the diaphragm and make a new one. Ae 
I is extremely important that the opening of the 
pene very tionn 1o pete el Sony 
teal openings should be dica 

Fed diaphragm should be kept under » watch 
fine or some other dust cover unti i i needed 
for we 

M the diaphragm has been kept for a long time 
ore at. le advisable to etch a slightly and. 
epost the above described washing and drying 
Ver 

The second step in the procedure in the mount 
of il diaphragm in he holder in the objective 


Alter the aperture has been changed, the whole 
Lt may be screwed tightly back 
po polea 


‘The horizontal posto 
biy ie add ‘nul the aperture cam be seem 
through the microscope 


Iis preferable to illuminate the eystem both from Te microscope should also be realigned after 
aoc and below, The epe piece should sho Teeth of time, or af 


specimen 


Centering Control Adjustment-—Proper 
iment of the centering controle 
[om 

a Remove the main valve from. 
Chamber Remove 

Sted scale cover sa i 
Vols on the specimen chamber, 
Insert the centering pin (item 15-H on MI- 
129398) im place of the specimen holder. 

c Rotae the two centering control, while 
Serving the centering 

into the top of the plate. The 
thereby centered correctly. 


find the 
een repl 


Seinen chamber, 


de DEET 
ei pr 
Ebbe 
Een 
EE 
EE 

だ E 


Enlarge the hole nearen, the center ol a 
d ‘with a pointed too 


onen microscope 
% Remove specimen control shaft knobs by 
Korenine Allen set screws. 

5. Remove specimen limit travel screws (し H. 
Thread) from center of [m 


En 

Ze other end 114 inches long. knurled or 
thaped for ripping and operating.) 

V. Thread stage centering took into one of the 
lphon assembly stems. 

bushing forward on stage c 
tool and thread bushing into Bushing sea 
forth datenee of fm iade During ihi 


{Salo even 3 
ed fca al e on ra we 
10, Repeat option #9 for de remaining ent pin cw 1S 
eine ud yn ame ‘inte open the 
ie Prev siegon bea nd abe ie; et 
lant Heda ehe ere cond ke 
from six to eight specimen screen holes ase vie. Fir Soon 
し ーー both 
Age #9 and 10 ae continnd the ent farm th tomat 
M, uments ren Sab sre edi dea 
emer eiie mamas ce E EE 


Ming contact arm does not leave either the N. C. 
meii i indeed ete Ge eee 


so th y armature Ar 

‘tems make-up pened or coved, the approximate vetting of the 
Contact presse adjusting screw. may be deter 
‘mined ar follows: 


(a) Turm the conte prese adjusting screw 
Le untl the N C contact will not 
‘Shen then the relay armature i cloned. Hold the 
‘Hay armature closed and fum the contact pres. 
tere donne spe, ockovi eni the conic 
“im snaps iio closed position. Mark the postion 
‘of the adjusting screw. 


D Junin screw clockwise until the contact arm 1 
‘which tain in 


5. Final adjustment of pickup and drop-out 
ees in obtained by turning the elastic 


Mop nat on the relay armature co 
"e reme pup current and decree 
Te out coment tarn the mt clockwise, Turning. 


D 


a 


ay must operate on -70 to 75 ma. 


30 m» 


Replacement of Coating on Fluorescent Viewing 
Screens A new Suorercent material. ZeS Cds. 


the visible light given off by Willemite under the 
tame electron bombardment. The color excited 
Min the region of greatest sensitivity of the eye 


Preparation—ZnS-C45-2272 comes in the form 
"perder which mun be suspended in a 
Get tb recommended 

suspend 


eg 

en 

Ke 

EES, 

to make the phosphor adhere more securely. 
pe Tes titi mal coi he 

E 

BERLINER 

1 Type CH 302 Spay Gun wih type C525 cap 

1 £50 sir Cop 

y S002 Ai Cy 

| ype Paid Cop 

| Te F Pia Gop 

Lë, 

We 1080 

DEE Cap (6 ot tam) 

1 Tope © Sen Cop Feed Attachment 

dus oa heal le aoe 

KE 

EK 


Se afecte na performance A. 
Gil Separmor und Ar Filter 2 1395M or 


lent should give good results when inserted in 
the 


one which en sufficient to completely cover 

the mel surface Too heavy a conting may re- 

‘ait in image distortion. 

Care of the Difusion Pump — brief description 

‘SP the eil difusion pump was given on pare 18. 

For the satisfactory operation of the pump, 
cient oil in 


front and the bottoms of he chimney munt ret 
Erd 
Set 

The difusion pump should be dismantled, emp: 
ed of si and thoroughly cleaned with an ol 
Solvent (easbon tetrachloride i not recommend. 
SUVS len once a year. If at any time between 
Todd cleaning periods the pumping ne neces 
Sry sitas operating vce should ir 
‘fetes appreciably. or it an operating vacuum 
oda EE"Snebiainable, the pump should be 
iced and cleaned if necenary. 

In order to check the condi of he pump, di 
Fa To he sever ah o EE E: 
Veios the manifold valve handle. The side arm 


E 


be completely removed Vi 
ing the removal of the pump. care should be taken 
that it ia not inverted. The inner amembly should 
be removed by lifting out through the t 


Octo Te i 
the wall of 
‘en the upper par 


‘of the jet mem. 
the pump should then be imme: 
led in the microscope amembly 


Checking for Vacuum Lesks- Systematic Pro- 
cedere Following the preceding, general ve 


Sale wil eame 

© critical point 

Teak searching 

lec 

"de rae of 

vacation in equilibrium withthe rae ef air - 
Ink 


ive in the range 
‘of nlvanomete readings of rom 60 to 95. How. 
Ee 


a 


A common and practical method of tenting for 
Small leaks involves tbe we of ee 


i 
HM 


ri 
4 pH 


‘ime considerably. Ex 


main valve can isolate the leak to the pumping 


particularly true of 
the apertures or on the 


Ee Ei 
DN pole piece. Electro: 
"retra charges e 
ee 

Ki however. are din Kom. 


When resmesbling a Microscope yer, in 
ive parts have ben subjected ta wai 
Sera anes wl be fod a te 
E However. trom thin poimi 
provided that 
{ke pump down time vl shortly reduce 
ere. with a hot onion pump. 
E Chamber lated. not more than 9 to 10 
‘minutes wil be requted to reach operating pres 
Tre rei a nanding stil sealed off period of 
Tour 

Soldering, Prodr The tolovine, selene 
procedure in par we es 
に yi of siphons 

a. AN surfaces requiring tinning must fit be 
Dei "Fine sandpaper and a solvent may be 
ーー 


b., Use inc chloride as fux. Do not permit any 
bet fax to come in contact with the work. Keep 
Ging iron free from any other type of fux 
© Immediately alter inning operation, thor- 
Sahiy remove all taces of Aux wth hot running. 


4. Tinned surfaces, which ate to be joined to 


thers chould not be els unassembled for more 
han 24 bom 


THE PREPARATION OF 
ELECTRON MICROSCOPE SPECIMENS. 

la the type of electron microscope which ha 
been described in he preceding pages Ihe 
specimen a viewed by tranmmitted elections only. 
‘The ent type of electron microscope specimen 
coe in which the relative differences in density 


specimens which are qute Taree 

The types of specimens which have been observed 

wih dis preset type af electron mic 

Za be” reach divided into V 

schecke 

ie techniques whch 
"o obtain the bet 


One I-pint can 
Gaver aray). 


ーーー に に 
Comber ar) EA 
3. One Dt can of enamel. Fu. Ne. 686 seam examination E 
deep umber ary). 

4. One en can of thinner, RCA No. 3. 
5. One packing lit 


ip applied 
fiib wih one part of 
above). The thinner ia highly inflammable and 
Should not be umed near an open flame. Sal. 


troup includes such 


Tr] 
fhe rea oro in 


foil chemical product. 


SE 
A erp 
EE 
Ze EE 
ENEE 


[^ 
In the above, it has been pointed out that the 


SAR 
(b) It munt be wrong enough to sand the 


(e) Finally, it must be able to withstand an 
Intenae eioctron bombardment without being rop. 


‘Such properties have been found 
‘Spe ot orean membranen, 
Ee 
D Cen 


imn: 
"Tere inch 


eloped, 


Casting Ae his method the materials from which 
dl membrane tbe made t dled in > 


This expones 
{othe air thus allowing the solvent fo evaporate 
‘icky. len 

Fra 
the method described below, 


i produce, aerom 1 
or ore Eoo 
Mon with the electron microscope. 


‘hat 
‘awe provided hich hepa i the 
Ze The later consists of loosen: 
ne one side of the thick edge of ihe Alm and 
Joerg the las. plate ‘obliquely into clean 
semen len side up. 


Im the following description of the various typen 
e. Ihe method by which 


men mount will be mentioned. However, owing 
To the extreme importance of one of these meth: 
toda this will be described in detail. This method 
SN be referred to inthe following as the mount- 
Tig of cast Bim. In particular, the type of him 
prepared will be collodion. 


of 

‘On reaching the water ie 

Sordo over a fay large wen nd he al 
aie evaporates leaving the desired Alm 

SE EE 

ing the process of spreading and evaporating, 

Terence colore can be seen in the Gim and 

the quality ol the Alm 

nee colors should 


overed by the collodion membrane upon which 
here wally adhering » few drope of akon 


Ecke 


water drawa off by the above method come off 
Ye completely and take all foreign material 
Tike Re water or on the surface of the doy 
Sori The specimen mount Abs ready fe 


‘Alternate Method for Screen Film Preparation — 
An ulternate method for preparing the screen 
fims is described below. This simpler than the 


In the same manner as explained in the frst 
Column of this page, prepare a thin Alm of 
ZE on the surface of well 

Zei seme a lest 20 centimeters in 
meses. The venal should be flied with water 
ip to a level of chow Ihre to four inches 


© Wah a clean tool, gently prea down euch 
will adhere to the 


d. Taking a very clean microscope slide, bold 

Kee 

ee row of dien > 

© Then move the aide downward into the 

Sater The ealodio Aim on the water mare 
SEN 


Figure WR Screen Film Preparation K-585394 
RO 
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L Pull the slide upward vertically out of the 
water, drain of the excess water by holding the 
Bottom edge of the side against a clean piece of 
cloth or blotting paper. Then allow the side to 
‘dry about 5 minutes 

E. The collodion coated screen discs may now 
Ba removed from the slide. and are ready for 


DESCRIPTION OF A NUMBER OF TYPES OF 
ELECTRON MICROSCOPE The 
following 

Vh 


be transferred to a prepared specimen mount by 
‘camping through the technique described 
the preparation of 


es 


"he properties 
Put inthe form 


IL e josie apertum. may enue, 
Ee 


Bas a possible Zeie, due to the fact that 
‘cach perte is costed wäh an extremely thin 
fim of collodion However. the diference in 
density between the partc 

"e materal of the suppor 

cent to enable an exact 

picture to be made. 

A variation of thin method in found in the we 
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Figure 19—Preporation of Electron Microscope Specimens 


icanon of the liqui 


that the liquid d 
in thin case, the 


Specimen. [eis exceedingly dileu to get am 
‘ren disibution of the specimen material under 
such conditions The dificulty can often be aver. 
ome by wing one of the other methods of 
Other phenomena which must be ke 
Ke this type of io 


"calar when an aqueous suspension s ne 
those dur to changes in pH. with drying chan 
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‘bet. evaporation in the vacuum and under the 
the electron beam. and finally. the 


| 


SERVICE PARTS LIST 
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Figure 20—Electron Microscope 
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Figure 22—Electron Mi 
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Figure 23— Electron Microscope, C 
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Figure 30—Specimen Chamber, Right Top View 


CRADLE POSITION 
ADJUST ING. SCREW 


CRADLE 


MAIN 
MANIFOLD 


Figure -intermediate Tube, Right Side View 
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Figure 35--Lower Viewing Chamber, Top View 
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Figure 42—Difusion Pump, Side View 
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Figure 43—Difusion Pump Details 
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